, ratings of concern-relatedness of words were positively correlated with ratings of their arousal potential. Nikula, Klinger, and Larson-Gutman (1993) found that words related to current concerns of the subjects evoked larger skin conductance responses than words related to current concerns of others and that self-generated thoughts associated with nonspecific skin conductance responses were rated by the subjects as more concern-related than were thoughts that occurred in periods of electrodermal inactivity. Ferguson and Bargh (2004) , using the affective priming technique, have found more positive automatic evaluations of objects related to a goal that had not been accomplished (the continuation of goal-related task was announced) than in the conditions in which it had been fulfilled (the task was terminated). Goal-relatedness did not affect explicit evaluative judgments from the participants. In contrast, Szymańska and Kolańczyk (2002) and Kolańczyk (2008) observed a shift toward more positive explicit evaluations of objects related to the demands of the task the participants were told they would be performing later, and toward more negative evaluations of task-unrelated objects. These effects were apparently moderated by some motivational variables.
In a line of research initiated by Raymond, Fenske, and Tavassoli (2003) , it has been shown, using explicit evaluative judgments, that stimuli that appear as distractors in selective attention tasks tend to be devaluated (Fenske, Raymond, & Kunar, 2004; Frischen, Ferrey, Burt, Pistchik, & Fenske, 2012; Raymond, Fenske, & Westoby, 2005; Veling, Holland, & van Knippenberg, 2007) .
The relationship between goal-relatedness of a material and remembering it is not clear. In the Bock and Klinger's (1986) study mentioned above, recall of words was positively correlated with ratings of their concernrelatedness. However, when controlling for arousal potential of these words, the partial correlation between recall and concern-relatedness was reduced virtually to zero. An analysis of variance in which proportions of words judged by subjects as related to their current concerns were compared in recalled and not-recalled words and arousal potential of words was included as a covariate suggested a negative relation between concern-relatedness and recall. The authors hypothesized that inhibitory mechanisms might be responsible for this effect.
An influence of goal-striving on the processing of stimuli that appear in the context of a later task is not restricted to the circumstances when these previous goals have not been accomplished. For example, participants in experiments on visual search who in numerous trials looked for letters from a memory set that was consistent across trials (i.e., the searched-for letters never became distractors to be ignored and vice versa) found it difficult to read for an hour or more after the experimental session, because the letters they had been searching for in the experiment "jumped out" from the page (Shiffrin & Schneider, 1977) . Pashler and Shiu (1999) have shown that merely imagining an object can lead to "attentional blink" in a subsequent task, in which a drawing of this object appears in a rapid serial visual presentation of line drawings. The target stimulus (a digit) was less likely to be detected when it followed the display of this critical object. The decreased ability to detect the target was observed in these conditions even when the participants were told to get rid of the image before the search of the digit.
In research by the author (Kowalczyk, 1999 (Kowalczyk, , 2006 , indices of special sensitivity to verbal material related to the demands of a recently solved problem were found, though the subjects did not consciously detect the critical relationship. The participants in these studies solved a simple divergent problem under the instruction of thinking aloud, then performed an ostensibly unrelated speeded affective classification task concerning each of a series of nouns, and then were given a surprise free recall test for these words. Some of the nouns in the classification task corresponded to certain demands of the problem. There were several indices of special processing of these words. In some temporal conditions of the classification task an interference effect was observed in reaction times for words immediately following problem-related words. Analyses concerning the decisions made in the classification task indicated that problem-relatedness affects differently evaluative responses from men and women. After solving the problem men tended to react positively to problem-related words more often than in the control condition, whereas women showed the opposite tendency. Finally, problemrelated words were often recalled worse by the participants who solved the problem before the classification task than by the participants in the control condition, who either did not solve any problem or solved some other problem. I refer to this phenomenon as "the effect of impaired recall" (Kowalczyk, 2006) .
In one experiment (Kowalczyk, 2006) , responseto-stimulus interval (RSI) in the classification task was manipulated between groups. RSI was 350, 750, 1150 and 1550 ms in the experimental groups, solving the problem, and 1150 ms in the control group, in which the problem was not solved. Response latencies for words that immediately followed problem-related words were significantly longer in the 1550-ms RSI experimental condition than in either the 1150-ms RSI experimental condition or in the control condition. Other experimental conditions, with RSIs shorter than 1550 ms, did not differ from the control condition. The effect of manipulation of RSI on response latencies for words immediately following problem-related words in the classification task remained significant even after a nonspecific effect of RSI on latencies was statistically removed.
In each of the experimental groups, men signaled positive affective response to problem-related words significantly more often than women did. The difference did not depend on RSI in the classification task. In the control condition, the difference between men and women was negligible, and in fact, the order of the means was reversed. It should be added, however, that, although the interaction of sex and condition was significant, in analyses performed separately on the results of men and of women, the differences between the experimental conditions and the control condition were not.
In the experimental groups, recall of problemrelated words, but not of control words, unrelated to the problem, depended on RSI in the classification task, with best recall at the 1150-ms RSI and significantly worse recall at the shorter RSIs (350, 750 ms) and the longer RSI (1550 ms). Recall of problem-related words was significantly worse in the 350-ms and 750-ms RSI conditions than in the (1150-ms) control condition; however, the difference between the 1550-ms RSI condition and the control condition was not significant.
It should be underlined that most probably these effects were not a consequence of conscious detection of the relationship between words in the classification task and the divergent problem. There were only very few participants who in an extensive post-experimental interview admitted noticing this relationship, and their results were not included into the analyses.
In an explanation of these effects that I have advanced (Kowalczyk, 2006 (Kowalczyk, , 2007 , they are attributed to mental activity that is triggered when stimuli related to an earlier goal of the subject appear in the classification task. Impaired recall of problem-related words is assumed to be a consequence of inhibitory defense against interference such activity can cause. The representations of these words are suppressed as sources of potential or actual distraction, and as a result of this suppression they are less accessible at recall. The dependence of this effect and of the interference itself on the temporal conditions in the classification task is explained by the assumption of two qualitatively different phases of task-unrelated activity triggered by the problemrelated word and the assumption that strategically controlled inhibition may block task-irrelevant processing at the earlier or at the later phase. It depends on the sufficiently long RSI whether the second phase, apparently making greater demands on central processing resources and thus involving interference, can be reached. It is assumed in this explanation that the extent of task-unrelated processing stimulated by the appearance of the critical words can be regulated by manipulating RSI. On the other hand, the subtle influence of problem-relatedness on evaluative decisions, in opposite directions in men and in women, is taken as evidence that problem-related words might be processed in a special way as early as when the classificatory decision is being made, and not just in the "spare" time between a reaction to the word and the appearance of the next one.
The effect of impaired recall of problem-related words and its relationship with RSI in the classification task can also be interpreted in a non-inhibitory way. The main competitor to the inhibitory account is proactive interference due to similarity between the critical material in the classification task and the contents generated during solving the problem. The difference between number of problem-related words recalled in the 1150-ms and 1550-ms RSI experimental conditions may be explained by the difference in the delay to the recall task. Because RSI was manipulated between subjects, RSI was confounded with this delay, and longer delay might strengthen either proactive interference or interference due to interitem similarity of problem-related words 1 (see Kowalczyk, 2006 Kowalczyk, , 2007 for a detailed presentation of the two-phase inhibitory account and the discussion of the alternative explanations). Obviously, a confirmation of the effect in the 1550-ms RSI condition is needed, with the RSI equal in the experimental and in the control group.
It seems that the controversy concerning the nature of the effect of impaired recall can be resolved by finding out how the effect relates to the participants' working memory capacity (WMC). WMC is measured by means of complex span tasks, which require subjects to remember sequences of incoming stimuli while simultaneously processing additional new information. According to Kane and Engle (2003; Engle & Kane, 2004; Kane, Conway, Hambrick, & Engle, 2007) , individual differences which underlie performance on complex span tasks are related to differences in the ability to control of attention. Considerable empirical evidence supports the claim that people with high WMC are better able than people with low WMC to sustain access to goal-relevant information despite the presence of external or internal distractors, to overcome conflicts in processing or resist interference due to distracting stimuli or thoughts, and to suppress prepotent responses when they are contextually inappropriate (for reviews see Kane, Conway, et al., 2007; Redick, Heitz, & Engle, 2007; . Recent work indicates that people with high WMC have less offtask thoughts while performing demanding tasks than people with low WMC (Kane, Brown, et al., 2007; McVay & Kane, 2009 Unsworth & McMillan, 2012) . WMC seems to be positively related to the efficiency of inhibitory mechanisms (for a review and discussion see Redick et al., 2007) and is negatively related to the susceptibility to proactive interference (Friedman & Miyake, 2004; Kane & Engle, 2000; Rosen & Engle, 1998 ; see also Lustig, May, & Hasher, 2001; Unsworth, 2007; Unsworth, Brewer, & Spillers, 2011; Unsworth & Engle, 2007) . Thus, the relationship between WMC and the recall of previous-problem-related words might help to resolve the issue whether their impaired memory results from inhibition or from proactive interference. A positive relationship between WMC and the magnitude of the effect of impaired recall would support an inhibitory account of this effect, whereas a negative relationship would favor the memory interference account.
In light of the findings that concern the functioning of attention in high and low WMC subjects, a conflict between current-goal-related processing and previousgoal-related processing should be more efficiently resolved in favor of the current task in subjects with greater WMC. In our paradigm, this would imply attenuated interference effect in the classification task and inflated impaired recall effect in high WMC participants, if the latter is due to inhibitory defense against distraction.
More generally, assuming that working memory span represents an individual's ability to prevent distraction caused by current-goal-unrelated mental activity, the analysis of the relation between each of the indices of special processing of previous-problem-related words and WM span might shed some light on the mechanisms by which this resistance against distraction is realized.
The Present Study
The present study had two major goals. First, it was an attempt at confirming the phenomena that presumably accompany processing of previous-problem related words at relatively long RSI of 1550-ms in the classification task, with the experimental and the control conditions equaled in terms of RSI. Based on earlier results (Kowalczyk, 2006) , all three effects of special processing of problem-related words could be expected in these temporal conditions of the classification task, i.e., interference caused by these words, opposite shifts in frequencies of their positive evaluations in men than in women, and finally, their impaired recall. A second aim of this study was to find out how these effects relate to working memory capacity of the participants.
Participants in the experimental group solved a divergent problem, then performed a speeded affective classification task concerning each of a list of words, and then performed a surprise cued recall test for the words from the classification task. In the control group, there was no problem-solving phase. After the experiment, participants from both groups performed an automated operation span task (Aospan; Unsworth, Heitz, Schrock, and Engle, 2005) . The main analyses concerned betweengroup comparisons of a) response latencies for words immediately following problem-related words in the classification task, b) classificatory decisions for problemrelated words in this task (in interaction with sex of the participants), c) recall scores for problem-related words, and d) relationships between each of these variables and WM span of the participants in the experimental and in the control condition. Based on the earlier results and on the inhibitory account of the effect of impaired recall of problem-related words (Kowalczyk, 2006 (Kowalczyk, , 2007 , the following results were expected: a) longer reaction times for words that immediately followed problem-related words in the classification task in the experimental (problem) than in the control (no-problem) group; b) more frequent positive classificatory decisions for problem-related words in men than in women in the experimental group and no difference related to sex of the participants in the control group; c) worse recall of problem-related words in the experimental than in the control group; d) a negative relationship between WM span of the participants and the magnitude of the interference effect and a positive relationship between their WM span and the magnitude of the effect of impaired recall.
A potentially significant change that concerned memory task had been made in this study relative to all previous experiments in this paradigm: cued recall instead of free recall was used as a memory test. The main rationale behind this step was to increase the base level of recall of problem-related words in the control condition. It had been quite low in studies in which free recall task was used, and this was unfortunate, because the main point of interest in these experiments was the worsening of recall of the critical words in the experimental condition. Low performance on a memory task in the control condition reduces the chances of obtaining a strong and replicable effect of this kind. Moreover, it was expected that a cued recall task would reduce uncontrollable variability due to different strategies that can be used by participants when they perform the free recall task and that a cued recall task would help to control for output interference.
Method Participants
Eighty one adults (51 women) from 19 to 29 years old (M = 21.52, SD = 2.12) took part in the study. The majority of them were students of Poznań universities -mostly from various faculties of Adam Mickiewicz University, but also from Medical University, Economic University, Technical University, University of Life Sciences and other colleges. Some participants had already graduated from a college, all had completed high school. The participants received a gift (a USB flash drive or a pen) worth around 6 Euros for taking part in the study. The participants were randomly assigned to the experimental group and to the control group. One participant was excluded from the experimental group, because she discovered (apparently while performing the classification task) the relationship between the critical words and the demands of the divergent problem. After the exclusion there were 40 participants in the experimental group (25 women, M = 21.6, SD = 2.48, range 19-29) and 40 participants in the control group (25 women, M = 21.4, SD = 1.66, range 19-25).
Materials
The divergent problem and stimulus words used in the classification and cued recall tasks.
The divergent problem read: "What things from an average flat could be used to sweep out an object that is deep under a cupboard?" There were 33 concrete nouns in the classification task, which belonged to various semantic categories and were rather neutral in their basic affective meaning (see Appendix). Five of them were related to the demands of the problem: szabla (sabre), narta (ski), wiosło (oar), smyczek (bow), and tyczka (pole) 2 . They denote things of a long shape that usually do not occur in flats. The remaining words in the task did not denote objects of a long shape. Most of them were names of quite simple things that do not occur in flats.
The first four words and the last four words that appeared in the classification task (forming the beginning and the ending block) were presented in the same order for each participant. The remaining 25 words were divided into five blocks of five words each: problem-related words (block 3), words immediately preceding problemrelated words in the classification task (block 2), words immediately following problem-related words in this task (block 4), and two blocks of words that neither immediately preceded nor followed problem-related words (blocks 1 and 5). Apart from problem-related words, assignment of words to blocks was made on random bases and was the same for all participants. After the beginning block, words from blocks 1, 2, 3, 4, 5 or 5, 2, 3, 4, 1 (the two orders were counterbalanced across conditions) appeared in turn in the classification task, one word from each block at a time. The cycle repeated five times, each time with different words. Thus, the first noun related to the problem was the seventh word in the series, the last problem-related word was followed by six words not related to the problem, and there were four problem-unrelated words between each two consecutive problem-related words. The positions in the sequence for words from a particular block were fixed, but the order of presentation of the words from a block in these positions was randomized independently for each participant.
Words used as retrieval cues in the recall task were also concrete nouns, related associatively or semantically to the words in the classification task (see Appendix) 3 . There were 33 such cues, each corresponding to one word from the classification task. The first four and the last four word cues in the recall task were presented in the same order for each participant. They were related to words from the beginning and the ending blocks in the classification task, but both in the beginning and in the ending block in the recall task two cues were related to words from the beginning block in the classification task and two cues were related to words from the ending block in the classification task. This arrangement was made to discourage the participants from attempts at using sequential information at recall. The remaining 25 cues were divided into five blocks of five words each, with each block corresponding to a block of words in the classification task. As in the classification task, there were fixed positions in the sequence for cues from different blocks, and words from the particular block were assigned to these positions randomly and independently for each participant. However, the order of blocks in the sequence was different than the order of the corresponding blocks in the classification task. The rearrangement was made so that no two adjacent cues could relate to words that were in the adjacent positions in the classification task. For each sequence of blocks of words in the classification task, two sequences of blocks of cue words that met this requirement were created. The four sequences of blocks of cues in the recall task were counterbalanced across conditions.
Working memory span task
An automated operation span task , obtained from Randall Engle's Attention and Working Memory Lab, with instructions translated into Polish, was used to assess working memory span of the participants. Short lists of to-be-remembered letters were presented, with each letter preceded by a simple equation involving a multiplication or division and then an addition or subtraction. The participant verified the equations and tried to memorize the letters. After each list was presented, the participants were required to recall the letters in the correct order. Lists of three to seven letters were used. There were three sets of each set size, which makes for a total of 75 letters and 75 equations. The order of set sizes was randomized for each participant.
This automated version of the Turner and Engle's (1989) Ospan task requires the participant to only click the mouse button and does not need an assistance of the experimenter. To prevent participants from rehearsing the letters while the equations are being processed, a response deadline is set, based on the participants' individual mean latencies for 15 practice trials in which the equations are verified and the letters are not presented. The limit is set at M + 2.5 SDs.
The main scores computed by the program are Ospan absolute score and Ospan total correct. Ospan absolute score is the sum of letters in perfectly recalled sets. Ospan total correct is the total number of letters recalled in the correct positions.
Procedure
Participants were tested individually in an office room with the experimenter present. A laptop computer with 15.6 inch anti-glare screen was used for the presentation of instructions and stimuli, and a mouse and a PST Serial Response Box (SR box) were used for manual response data collection. Two buttons of the SR box were labeled "T" (the first letter of "tak", meaning "yes" in Polish) and "N" (the first letter of "nie", meaning "no" in Polish). (Further I will refer to them as the Yes and the No button, respectively). Participants were instructed to use the index and middle fingers of their dominant hand in their manual responses. SR box was placed to the right or to the left of the computer for the right-handed and the left-handed participants, respectively. Verbal responses of the participants were recorded by means of a digital device. The software used for creating and running the experiment was E-prime Professional 2.0.
At the beginning of the session the participants were encouraged to arrange the position of the laptop, the mouse and the SR Box in the most preferable way.
The initial instructions announced that the study concerned "a variety of mental processes, like memory, thinking, judging, classifying, etc." and that the participant would be asked to do "a few different tasks" and also to answer questions concerning his or her feelings and thoughts. To keep up the impression that the tasks concerned a set of separate mental abilities or skills, each task was preceded by a "title", e.g., "Generating of solution ideas", "Classification of numbers", "Memory", which was displayed for 5000 ms. After each task "Thank you" was displayed for 2000 ms. Reading the introductory instructions to all tasks was subject-paced.
The events in the experiment were as follows:
Exercise task: speeded classification of towns. Each of a list of towns appeared in the centre of the screen and participants were instructed to respond as quickly as they could by pressing the Yes button when the town was in Poland and the No button when the town was abroad. There were 11 names of Polish and 11 names of foreign towns, presented in random order. The names were displayed until the participant responded or 1500 ms elapsed. If the response was correct, the message "Right!" and the participant's reaction time in seconds were displayed in blue font for 1500 ms. If the answer was wrong, there was a tone, and the message "Error!" was displayed in red for 1500 ms. If the participant did not respond within 1500 ms after the stimulus onset, there was a tone and the message "There hasn't been a response for too long" in red font appeared on the screen for 1500 ms. After a feedback message the presentation of the next stimulus began.
Problem solving. (Only in the experimental group). Introductory instructions to the task told participants that they would be asked to find as many things from an average flat as possible with which one could achieve a practical goal. Participants were instructed that they would be required to "think aloud" while doing this task, that is, to say out loud all ideas that would come to their mind, both the good ones and the bad ones. They were also encouraged to make use of all the time that was given for the task and not to give up before being signalled that it was over. Participants were not told about the amount of time they would have to do the task. Having read the instructions, the participant clicked the mouse, and the problem appeared on the screen along with the reminder to verbalize aloud all solution ideas. The text remained on the screen till the end of the task.
If when solving the problem the participant lapsed into a prolonged silence, the experimenter prompted him or her to keep verbalizing ideas coming to mind. If participants announced that they would not find any new solutions, the experimenter encouraged them not to give up as long as there was time to do the task.
After three and a half minutes, the task was discontinued by a tone, the problem disappeared from the screen, and "Thank you" was displayed. Immediately afterwards, the participant was inquired about any solution ideas he or she had had and yet had not reported, in particular, about ideas that did not meet the demands of the problem.
Filler task: speeded classification of numbers. Numbers were displayed in the centre of the screen, one at a time. Participants responded by pressing the Yes button when the number was even and the No button when it was odd. The instructions stressed speed and accuracy. There were 28 one-and two-digit numbers, half of them even and half odd, presented in random order. Immediately after a response from the participant or when 1500 ms since the stimulus onset had passed, the screen went blank for 1000 ms and the next number was displayed. There was no feedback message. The task along with reading the instruction to it lasted approximately 1 min.
Word classification task. The task was announced to participants as "The emotional classification of words". Participants were requested to decide quickly whether the word appearing on the screen evokes rather positive or rather negative feelings in them and to press the button Yes or No, respectively. Participants were asked to respond "spontaneously and quickly" and to follow their "first impression rather than a long deliberation".
Words were presented in the center of the screen, one at a time, in one series. The word was displayed until the participant responded or until 5000 ms elapsed. Then the screen went blank for 1550 ms and the presentation of the next word began.
Filler task: serial recall of digits. Letters and sporadically digits were briefly presented in the center of the computer screen in sequences of 30 stimuli each. Participants were to remember and recall digits. There were 3 digits in the first series of stimuli, 4 -in the second series, and 5 in the last one. The trial began with the word "Attention!" that appeared in the centre of the screen for 500 ms. It was followed by a "+" fixation sign, displayed for 500 ms, after which the screen went blank for another 500 ms and the presentation of stimuli began. Each stimulus was presented for 250 ms. There was no blank interval between the stimuli. After each of the three series the participant had 5 seconds to say out loud the digits in order. The whole task lasted 27 seconds plus the time needed to read the instruction that counted 61 words.
Cued recall task. A word cue that was semantically or associatively related to a noun from the affective classification task appeared on the screen for 5000 ms, e.g., meadow________? for the word butterfly. Using the cue the participant was to recall the proper word from the classification task and to say it out loud. After 5 seconds elapsed, the cue was replaced by a cue for another word. Participants were told in the instruction that when the new cue appeared they should try to recall this new word even if they had not succeeded with the previous one. After all cues were presented, the participant was asked if there had been any words from the classification task that he or she recalled but did not say out loud, because the words did not match the cues. If there had been such words, the participant was to say them.
Questions after the experiment. Participants were inquired if they had expected that they would be asked to recall the words from the classification task and if they were trying to remember them while performing the task.
This was meant as a check of what the participant had known about the experiment on arrival. More importantly, participants in the experimental group answered a question that was meant to reveal whether they had noticed the critical relationship between words in the classification task and the divergent problem. "In one of the tasks you were looking for things with which one could sweep a thing from under the cupboard. Did you still think about this problem when you were performing tasks that came later? Did you think of any new solutions?" If the answer was something else than definite "no", the experimenter further inquired about this issue.
After answering these questions, the participants filled in a computerized state questionnaire (a 46-item adjective checklist) concerning their mood, motivation and concentration while they had been performing the experimental tasks. An opportunity of a short break was offered at the end of this part of the session, before beginning the Aospan procedure, but virtually all participants wanted to continue without a break. After the participants completed the Aospan task, two computerized questionnaires were administered. One was a self-report measure of the respondent's proclivity for mind-wandering, and the other referred to the frequency of various "cognitive failures" due to attention lapses 4 . In the control group, the procedure was the same as that in the experimental group, with the exception that participants did not solve the problem and were not asked the question concerning it. Immediately after the exercise task, the number classification task followed.
At the end of the session the participants were encouraged to ask questions about anything concerning the experiment they wished to know. They were asked not to talk about the events in the experiment to people who might serve as participants in the study in the future. The entire session with an individual participant lasted approximately 1 hour.
Results

Working memory span task
Mean Ospan absolute score for all participants was 34.39, SD = 16.41, range 3-70. The means in the experimental group (M = 35.85, SD = 18.73, range 3-69) and in the control group (M = 32.93, SD = 13.78, range 6-70) did not differ significantly from each other (F < 1). Mean Ospan total correct for the participants from both groups was 54.73, SD = 12.32, range 20-72. It was the same in the experimental group (M = 54.73, SD = 14.83, range 20-72) and in the control group (M = 54.73, SD = 9.36, range 28-71). Analyses concerning Ospan absolute scores will be reported in this paper 5 .
Problem solving performance
On average, participants verbalized 11.68 (SD = 4.9, range 3-21) "strict" solutions to the divergent problem, i.e. names of things one could use to sweep out something that is under a cupboard (e.g., "broomstick", "ladle", "laptop"). Participants also delivered solutions that, though related to the goal set in the problem, transgressed the literal requirements of the task (e.g., "to move the cupboard", "to use the vacuum-cleaner", "to use a small ball") 6 . On average, there were .53 (SD = 0.68, range 0-2) such "loose" solution ideas per participant. Both counts included solutions verbalized during solving the problem and solutions the participants expressed when inquired immediately after solving the problem about ideas they had had and yet had not voiced.
Response latencies
Three categories of words were taken into account in the analyses of mean response latencies: problem-related words, words that in the classification task immediately followed problem-related words, and the control words, i.e., words from blocks 1, 2 and 5. Table 2 presents untransformed mean response latencies for these three categories of words in the experimental and in the control group.
To reduce the skewness in the distribution of the data and the influence of outliers, individual mean response latencies were submitted to the inverse transformation 7 . All analyses to be reported that concern RTs were performed on transformed means. A 2 (Group) x 3 (Category of words) mixedfactorial analysis of variance was performed on response latencies with Category of words as the within-subject factor. There was a significant main effect of Category of words, F(2, 156) = 40.96, p < .001, partial η 2 = .344. Paired comparisons with Bonferroni correction indicated that response latencies for words following problem-related words were significantly shorter than response latencies for problem-related words and for control words (in both cases p < .001). The main effect of Group was not significant, F(1, 78) = 2.65, p = .108, partial η 2 = .033, but there was a significant interaction between Group and Category of words, F(2, 156) = 3.82, p = .024, partial η 2 = .047. Planned between-group comparisons for each of the three categories of words confirmed significant effect of Group for words following problem-related words, F(1, 78) = 4.64, p = .034, partial η 2 = .056. For problemrelated words, the between-group difference did not reach significance, F(1, 78) = 2.91, p = .092, partial η 2 = .036, and for control words, F < 1.
The results confirmed the expectation that solving the problem would cause longer response latencies for words immediately following problem-related words in the classification task. However, this effect did not relate to WM span of the participants. Correlations between Ospan score and response latencies for words following problem-related words were -.222 (p = .168) in the experimental group and .145 (p = .373) in the control group. The difference between the two coefficients is not significant (z = -1.6, p = .11). Note that since the analyses were performed on inversetransformed RTs, a negative coefficient indicates a positive relationship between RTs and Ospan score. Thus, the direction of the difference between the two coefficients was opposite to what was expected. An analysis of regression performed on response latencies for words immediately following problem-related words as the dependent variable, and Group, Ospan score (centered), and interaction between the two as predictors indicated that Group did not significantly moderate the relationship between Ospan score and the dependent variable (for the interaction term, t = -1.51, p = .135). The hypothesis that there would be a negative relationship between WMC and the interference effect in the classification task was not supported.
No significant relationships were found between the number of solutions verbalized by the participants in the experimental group and response latencies to problemrelated words and words immediately following problemrelated words in the classification task.
Responses in the affective classification task
Mean percent of the positive affective responses to problem-related words and to control words in men and in women in the experimental and the control group is presented in Table 2 . The pattern of means was as expected on the basis of previous results: women tended to respond less often positively to problem-related words in the experimental than in the control condition, and the reverse was true for men. However, a 2 (Group) x 2 (Sex of participants) x 2 (Category of words) mixed-factorial analysis of variance performed on mean percent of Yes responses, with Category of words as the within-subject factor, did not yield a significant three-way interaction, F (1, 76) = 1.62, p = .206, partial η 2 = .021. The main effects of Category of words, Group, Sex, and the two-way interaction of Group and Sex were not significant, either; for Group, F(1, 76) = 1.3, p = .259, partial η 2 = .017; for all the remaining effects, F < 1. There was a significant twoway interaction between Category of words and Sex, F (1, 76) = 5.41, p = .023, partial η 2 = .066, but none of the simple effects in the analysis ignoring groups was significant after the Bonferroni correction.
Although the three-way interaction of Group, Sex, and Category of Words was not significant, planned comparisons of mean percent of Yes responses for problemrelated words between men and women were performed separately in the experimental and in the control group. In the experimental group, the difference between men and women was significant, F(1, 38) = 5.23, p = .028, partial η 2 = .121, while in the control group the effect of Sex was miniscule, F(1, 38) = 0.05, p = .830, partial η 2 = .001. This conforms to the expectations based on previous results (Kowalczyk, 1999 (Kowalczyk, , 2006 .
The same analyses were performed on mean percent of Yes responses for the control words, i.e., words from blocks 1, 2 and 5, and they did not reveal any significant effect (all Fs < 1).
By means of correlational analyses it was checked whether the number of Yes decisions for problem-related words in the experimental and in the control group was related to Ospan score. There was a significant negative correlation between Ospan score and the number of Yes responses to problem-related words in the experimental group (r = -.394, p = .012), and a positive significant correlation between these variables in the control condition (r = .429, p = .006). The difference between these coefficients was significant, z = -3.76, p < .001. An analysis of regression performed on numbers of Yes responses for problem-related words, with Group, Ospan score (centered), and interaction between Group and Ospan score as predictors, indicated that Group significantly moderated the relationship between Ospan score and the number of Yes responses for problem-related words (see part A of To find out whether sex of participants and their Ospan score are independent and selective predictors of the number of Yes responses to problem-related words, multiple regression analyses were performed separately for the data from the experimental and from the control group, with Sex, Ospan score and the number of Yes responses for the control words as predictors. The results are presented in parts B and C of Table 3. In the experimental group, Sex and Ospan score were significant predictors of the dependent variable, while the number of Yes responses to the control words was not. In contrast, neither Sex, nor Ospan score were significant predictors of Yes responses to problem-related words in the control group, but the number of Yes responses to control words was.
The number of Yes responses to problem-related words in the experimental group was also related to the number of strict solutions to the problem that were verbalized by the participants (r = .314, p = .049). When the number of problem solutions was added as a predictor to sex of the participants and their Ospan score (centered) in the regression model for Yes responses to problem-related words, all three predictors turned out significant (for Ospan score, β = -.459, t = -3.60, p = .001; for sex, β = -.390, t = -3.06, p = .004; for number of problem solutions, β = .339, t = 2.67, p = .011) and the model significantly improved (R 2 = .423, F(3, 36 ) = 8.78, p < .001; ΔR 2 = .114, F(1, 36) = 7.11, p = .011). None of these predictors was significant in the analysis for number of Yes responses to control words, and the whole three-predictor model for this dependent variable was not significant, either (F < 1). Table 4 presents mean percent of problem-related words, words immediately following problem-related words, and control words recalled in the experimental and in the control group. A mixed-factorial analysis of variance performed on these means yielded a significant effect of Group, F(1, 78) = 4.09, p = .046, partial η 2 = .050, indicating that participants in the experimental group recalled generally more words than participants in the control group, and a significant effect of Category of words, F(2, 156) = 72.80, p < .001, partial η 2 = .483. Post hoc comparisons with Bonferroni correction revealed that all three within-subject differences were statistically significant (all corrected ps < .001). The interaction between Group and Category of words was not significant, F(2, 156) = 1.45, p = 0.237, partial η 2 = .018. Separate between-group comparisons for each of the categories of words revealed that the difference was not significant for problem-related words (p = .317) and for control words (p = .265), and it was significant for words following problem-related words, F(1, 78) = 6.80, uncorrected p = .011, partial η 2 = .080. The difference for words following problem-related words remained significant even when recall score for the control words was used as a covariate in the analysis, to control for a possible nonspecific influence of solving the problem on recall, F(1, 77) = 5.39, p = .023, partial η 2 = .065.
Recall scores
Neither in the experimental group, nor in the control group, recall of problem-related words and of words following problem-related words was reliably related to Ospan score. For problem-related words, correlations between recall scores and Ospan score were .087 (p = .593) in the experimental group, and .302 (p = .059) in the control group. The difference between them is in the expected direction, but not significant, z = -0.97, p = .332. As indicated by regression analysis, with Group, Ospan score (centered), and interaction between them as predictors, Group did not moderate significantly the relationship between recall scores and Ospan score (for interaction term, t = -1.19, p = .238). For words following problem-related words, correlations between recall scores and Ospan score were -.121 (p = .457) them is not significant, either, z = -1.17, p = .242. Again, as indicated by regression analysis, Group did not moderate significantly the relationship between recall scores and Ospan score (for interaction term, t = -1.22, p = .227).
To sum up, problem-relatedness of words did not influence their recall. The expected effect of impaired recall of words related to the demands of a previously solved problem was not confirmed and recall of such words was not related to Ospan score. The results suggest that solving the problem before the orienting task generally facilitated recall. This was most pronounced for words immediately following problem-related words in the classification task. Analyses of response latencies have shown that solving the problem can affect processing of words that in the classification task immediately follow problem-related words. Improved recall of words following problem-related words in the experimental group can be another index of this influence. However, taking into account that interaction between Group and Category of words was not significant and that the effect had not been predicted, a final conclusion should be suspended.
Discussion
The aim of this experiment was to replicate and clarify previous findings concerning special processing of words related to the demands of a problem that has been recently solved and to learn whether various indices of this processing are related to working memory capacity of the participants. Two of the three expected basic effects were confirmed.
Response latencies for words immediately following problem-related words in the classification task were longer in participants who had been solving the problem than in participants in the no-problem control condition, though the former apparently did not consciously notice the relationship between the critical words and the problem. This interference effect can be taken as evidence that people are sensitive to the relationship between material processed in the current task and the demands of a problem they have been solving. Previous-problem-related material causes additional mental activity, which can interfere with the current task. However, the magnitude of this interference in the present study was not related to WM span of the participants.
That participants processed previous-problemrelated words in a special way is also evidenced by analyses concerning Yes and No responses in the affective classification task in men and in women, where Yes meant that the word evoked a positive feeling in the participant and No indicated the opposite. In the experimental group, Yes responses for problem-related words were significantly more frequent in men than in women, whereas in the control (no-problem) group, the difference related to sex of the participants was very small and not significant. There were no significant effects related to sex of the participants in the analyses concerning responses to control words. This pattern of results replicates the findings from two earlier studies (Kowalczyk, 1999 (Kowalczyk, , 2006 . Problem-relatedness of the words in interaction with sex of the participants influenced responses to these words in the affective classification task. This implies that special processing of the stimuli related to a previously solved problem may begin as early as when they are being analyzed with respect to the demands of the current task, before the decision required by the task is made.
The present study brought about new evidence supporting this last conclusion. There was a negative relationship between WM span of the participants in the experimental group and the frequency of their positive evaluative responses for problem-related words. WM span and sex of the participants proved to be independent significant predictors of this frequency, even when the number of Yes responses for the control words, unrelated to the problem, was included as a predictor in the regression analysis. In the control group, neither WM span, nor sex of the participants were significant predictors of the frequency of Yes responses for problem-related words when the frequency of positive affective responses to control words was included as a predictor in the analysis. Firstorder correlations between WM span and the frequency of Yes responses in the no-problem group were positive (and significant) for both problem-related words and control words.
The finding of the negative relationship between working memory capacity and the positive affective classifications of previous-problem-related words, which obviously needs a replication, seems to be extremely interesting in light of the assumption that an evaluative response to an object may facilitate or hamper its further processing. Klinger (1996) suggested that an affective ("protoemotional") response to a concern-related object fosters its further processing, which concerns the relevance of the object to the goal of the individual. Fergusson and Bargh (2004) claim that stimuli related to unfulfilled goals of the person are more positively evaluated and therefore become more "approach friendly". It can be hypothesized that a negative shift in evaluation of objects that are related to previous goals of the individual, making the objects less "approach friendly", is a part of the mechanisms by which high WMC individuals are able to concentrate on the current task despite the presence of potentially distracting stimuli that are somehow related to the individuals' earlier tasks or strivings.
Exploratory analyses of the data obtained in the study also suggest a positive relationship between the number of Yes responses to problem-related words in the experimental group and the number of the problem solutions verbalized by the participants. Because of the lack of proper control conditions, we cannot be certain whether this relationship is another manifestation of the influence of problem solving activity on affective responses to relevant material that appears in a later task. However, this interpretation is plausible, given that no such relationship was found for the control words.
The results of the experiment did not confirm the expectation that recall of problem-related words would be impaired in participants who solved the problem before encoding. The predicted interaction between problem vs. no-problem condition and WM span of the participants in the analysis of recall scores for problem-related words was not confirmed, either. The failure to find the effect of impaired recall in the conditions of the present experiment is open to different interpretations, both in the general frame of inhibitory account of the effect and in light of its noninhibitory accounts. This null result can simply mean that solving the problem does not affect memory accessibility of problem-related words when they are encoded in such temporal conditions in the classification task. Alternatively, the memory task used in the present experiment might be not appropriate to reveal such an influence. Unlike all previous experiments in this paradigm, a cued recall task instead of the free recall task was used in the present study. This change in various ways could have offset the effect of impaired memory for problem-related words.
In the first place, it is possible that subtle differences in memory accessibility of problem-related words between the experimental and the control condition can be detected when retrieval cues at test are relatively weak (it is just the information about the context of encoding and about already retrieved items which is at the disposal of the participant), but not when stronger retrieval cues are available (the information about the context of encoding and about previously retrieved items plus a semantic cue). Also, retrieval that is conditioned on the presence of strong cues can to a large extent depend on processes that are different than the processes responsible for retrieval of most items in free recall. Tulving (1985) using "remember-know" procedure found that proportion of "remember" judgments was highest for items that were recalled in a free recall test, which was performed first, lower for items given in a subsequent category cued recall test but not in free recall, and lowest for items given for the first time in the third, category plus the first letter cued recall test. Under the (simplifying) assumption that "remember" and "know" responses correspond, respectively, to conscious and automatic memory processes (Jacoby, 1991; Jacoby, Yonelinas, & Jennings, 1997; Yonelinas, 2002) , these results support the claim that performance in free recall task and in cued recall task can represent different share of these processes. Graf, Squire, and Mandler (1994) found that amnesic participants' performance was 14% on free recall tests, 58% on a word-stem cued recall test, and 57% on an indirect word-stem completion test. One way of interpreting these participants' achievements in free recall and cued recall tests is in terms of unconscious (automatic) influences of prior experience (see McCabe, Roediger, & Karpicke, 2011) . Under this interpretation, these results indicate that automatic influences can quite strongly affect performance in cued recall and to a much lesser extent in free recall. If inhibition (or whatever is the source of lessened accessibility of problem-related material in our paradigm) affects conscious episodic memory and not automatic influences of past experiences, its consequences can be harder to detect when a cued recall test is used. Guided by the cue, the participant can produce the critical item without really recalling its occurrence in the classification task. Automatic influences can compensate for the lack of true episodic retrieval.
Another difference between free recall and cued recall that might be of consequence in our paradigm concerns similarity between the problem solving phase of the experiment and the memory test phase. Replacing free recall with cued recall decreases similarity between the problem solving task and the memory test and perhaps increases the similarity between the classification task and the memory test. When solving the problem and when free-recalling items from memory the participant has to think of the responses and speak them out without external prompts, whereas cued recall involves generating, within given time constraints, responses to stimuli appearing on the screen. Decreased similarity between the problem solving task and the memory test might help participants to resist interference due to similarity between the material generated during solving the problem and the critical stimuli in the classification task.
Finally, one possible explanation of the effect of impaired recall is that task-unrelated processing caused by the critical words in the classification task hampers the encoding of contextual information (see Kowalczyk, 2007) . This hampering would substantially impair retrieval when information about context is the only retrieval cue, but it might be of less importance when also a semantic cue is available at the test.
To sum up, the failure to obtain the effect of impaired recall in the present study, with a new memory task in this paradigm, does not allow definite conclusions. It can be reconciled with inhibitory and non-inhibitory accounts of the phenomenon. Information about working memory capacity of the participants is of no help in resolving the controversy concerning the nature of the effect of impaired recall when the conditions created in the experiment disabled whatever mechanism is responsible for the impairment. In the first place, we should find out whether the effect is confirmed with identical temporal conditions in the classification task and free recall as the memory test.
Conclusion
The results of this study indicate that people show special sensitivity to material related to a problem they previously solved, even when they do not consciously notice the critical relationship. This sensitivity was manifested in longer reaction times for words immediately following problem-related words in the classification task and in a shift, moderated by sex of the participants and by their working memory span, in evaluative responses to problem-related words themselves. With this respect the study confirms and extends earlier findings by the author. The effect of impaired recall of problem-related words was not confirmed, and this may be a consequence of using in this study, unlike all previous experiments in this paradigm, cued recall and not free recall as a memory task. Although today this null result is open to various interpretations, it may prove to be of theoretical importance in the future, helping to delineate the boundary conditions of the effect and to shape its explanation.
